MUSIC SEARCHING METHOD, MUSIC SEARCHING DEVICE, 
AND MUSIC SEARCHING PROGRAM 

The present disclosure relates to the subject matter 
5 contained in Japanese Patent Application No . 2002-333325 
filed November 18, 2002, which is incorporated herein by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 
[0001] 

The present invention relates to a music searching 
method, a music searching device and a music searching 
program for selecting a piece of music that a user 
15 desires to listen. 

2. Description of the Related Art 
[0002] 

In recent years, music searching technologies that 
search for a piece of music, which a user desires to 

20 listen, have been proposed. As a conventional music 
searching device, the device described in JP-A-2001- 
282847 presents pieces of music to match the mood 
(sensibility) of the user. This device measures the 
sensibility of the user and presents pieces of music 

25 using a parameter representing the user' s sensibility as 
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desires to listen, on the basis of subjective impressions 
with respect to pieces of music. 

However, because there are personal differences in 
music preferences, it is not always the case that pieces 
5 of music searched for on the basis of sensibility or 
impressions match the piece of music, which the user 
desires to listen. Also, even if the sensibilities or 
impressions are the same, the music that the user desires 
to listen will differ depending on the place where the 
10 music is to be listened. For example, in a bedroom, a 
drowsy user might desire to listen music that induces 
sleep. However, while driving, a drowsy user might 
desire to listen music that will rouse the user. Also, 
when searching for music that another person riding with 
15 the user desires to listen, it is necessary to 
appropriately select the sensibility or impressions of 
that other person, and it is difficult to search for the 
music that the fellow passenger desires to listen. 

Also, when the user has listened music selected on 
20 the basis of sensibility or impressions numerous times in 
the past, the effect of rousing the user while driving is 
slight due to the user's familiarity with the music. In 
this case, the user desires to listen music that the user 
has not listened many times before. When searching for 
25 music that children like while the user is riding with 
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the user's family, the user desires music that the 
children have listened many times before because children 
listen to pieces of music that they like many times. 

In this manner, the problems arise that the 
5 preferences of the user cannot be precisely reflected 
simply by searching for music on the basis of sensibility 
or impressions, and, depending on the environment in 
which the music is to be listened, it is not always the 
case that the searched-for music matches the music that 
10 the user desires to listen because consideration is not 
given to the number of times that the user has listened 
the music. 

SUMMARY OF THE INVENTION 
15 The invention addresses and solves these problems, 

which are listed above as examples. 

According to a first aspect of the invention, a 
method searches for a piece of music, which a user 
desires to listen, from a music database. The music 
20 searching method comprises comparing, on the basis of 
degree of similarity, representative music, which the 
user has set and serves as the basis for the search, with 
a plurality of pieces of music, which are search targets, 
and selecting, on the basis of the comparison results, at 
25 least one piece of music having a high degree of 
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similarity. 

According to a second aspect of the invention, a 
device searches for music that a user desires to listen 
from a music database. The music searching device 
5 includes a representative music setting unit configured 
to set representative music serving as a basis for the 
search, a comparing unit configured to compare, on the 
basis of degree of similarity, the representative music 
and a plurality pieces of music, which are search targets, 
10 a similar music selecting unit configured to select, on 
the basis of the comparison results, a plurality of 
pieces of music having a high degree of similarity, and a 
list generating unit configured to generate a music list 
in which the selected pieces of music are sorted in 
15 ascending order or descending order on the basis of a 
played frequency associated with each of the selected 

pieces of music. 

According to a third aspect of the invention, a 
program searches for a piece of music that a user desires 
20 to listen from a music database. The music searching 
program causes a computer to perform a process including 
comparing, on the basis of degree of similarity, 
representative music, which the user has set and serves 
as the basis for the search, with a plurality of pieces 
25 of music, which are search targets, and selecting, on the 
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basis of the comparison results, at least one piece of 
music having a high degree of similarity. 

BRIEF DESCRIPTION OF TH E DRAWINGS 
5 Fig. 1 is a diagram showing the configuration of a 

music searching device in a first embodiment of the 
invention . 

Fig. 2 is a diagram showing the configuration of an 
operation panel of an operation unit of the music 
10 searching device in the first embodiment of the invention. 

Fig. 3 is a flow chart showing the flow of a panel 
operation of the music searching device in the first 
embodiment of the invention. 

Fig. 4 is a flow chart showing the flow of a music 
15 setting operation of the music searching device in the 
first embodiment of the invention. 

Figs. 5A and 5B are charts showing an example where 
extracted pieces of music are sorted in an order of high 
played frequencies. 
20 Figs. 6A and 6B are charts showing an example where 

extracted pieces of music are sorted in an order of 
preference coefficients. 

Figs. 7A and 7B are charts showing an example where 
extracted pieces of music are sorted in an order of low 
25 played freguencies. 
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Figs. 8A and 8B are charts showing an example where 
extracted pieces of music are sorted in an order of 
stimulation coefficients. 

Fig. 9 is a flow chart showing the flow of a music 
5 playing operation of the music searching device in the 
first embodiment of the invention. 

Figs. 10A and 10B are charts showing an example 
where, when pieces of music are played using a list where 
the pieces of music are sorted in accordance with their 
10 preference coefficients, the ranks of the pieces of music 
are changed before and after playing. 

Figs. HA and 11B are charts showing an example 
where, when pieces of music are played using a list where 
the pieces of music are sorted in accordance with their 
15 stimulation coefficients, the ranks of the pieces of 
music are changed before and after playing. 

Fig. 12 is a diagram showing the configuration of a 
music searching device in a second embodiment of the 
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invention . 

Fig. 13 is a diagram showing the configuration of an 
operation panel of an operation unit of the music 
. searching device in the second embodiment of the 
invention . 

Fig. 14 is a flow chart showing the flow of a music 
25 playing operation of the music searching device in the 
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second embodiment of the invention. 

Fig. 15 is a diagram showing the configuration of a 
music searching device in a third embodiment of the 
invention. 

Fig. 16 is a flow chart showing the flow of a music 
playing operation of the music searching device in the 
third embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBOD IMENTS 
Embodiments of the invention will be described below 
with reference to the drawings. 

Fig. 1 is a block diagram showing the configuration 
of a music searching device of a first embodiment of the 
invention. The music searching device includes a music 
15 database 1, an operation unit 2, a search processing unit 
3, a music list memory 4 and a playback device 5. 

The music database 1 associates and stores music 
data of pieces of music with music-data search 
information representing musical characteristics of the 
20 pieces of music and the numbers of times that the pieces 
of music have been played (hereinafter, referred to as 
"played frequencies"). Also, bibliographic information 
of the pieces of music, including titles and singer names, 
and the number of times each music has been played are 
25 also associated with the music data and stored in the 



7 



mus 



ic database 1. The music database 1 is configured by 
a large-capacity storage recording medium such as a hard 

disk or the like. 

The operation unit 2 selects a representative music 
serving as the search criterion when the music database 1 
is searched for a piece of music that the user wants to 
listen, and is configured by buttons for instructing to 
play back the music data. 

The search processing unit 3 is a processing unit 
that extracts, on the basis of the musical 
characteristics of the selected representative music, 
music data of similar pieces of music to generate a play 
list, and is implemented by the control of a computer. 

The music list memory 4 is a memory for storing the 
music play list generated by the search processing unit 3. 

The playback device 5 is a block that acquires, in 
accordance with the play list stored in the music list 
memory 4, music data of corresponding pieces of music 
from the music database 1 and plays music. 

It is not essentially necessary for the music 
database 1 to be in the music searching device. The 
music database may also be disposed in a remote server 
device, and the acquisition of the music data and the 
updating of related data content may be conducted by 
communication . 



8 



10 



Fig. 2 is a diagram showing the configuration of an 
operation panel of the operation unit 2 of the music 
searching device. Disposed on the operation panel are a 
stored music button 21, a representative music button 22, 
a candidate music button 23, a title display area 24, an 
up-arrow key 25, a down-arrow key 26, a decision button 
27, played frequency buttons 28 and memory buttons 29, so 
that various kinds of input and selection can be 
conducted. 

The stored music button 21 displays, in the title 
display area 24, the titles of all pieces of music stored 
in the music database 1. The representative music button 
22 displays, in the title display area 24, the title of 
the representative music that the user has selected. The 
15 candidate music button 23 displays, in the title display 
area 24, the titles of similar pieces of music searched 
for on the basis of the representative music. The up- 
arrow key 25 and the down-arrow key 26 move a cursor of 
the title display area 24 up and down, respectively. The 
20 decision button 27 determines the selection of the title 
on which the cursor is positioned. 

The played frequency buttons 28 sort the titles of 
the pieces of music displayed in the title display area 
24 and display them in the order of high played 
25 frequencies or low played frequencies. The memory 
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buttons 29 store the list of similar pieces of music 
(i.e., candidate music) extracted by the search and 
conduct playing of the music data in accordance with the 
stored list. Different lists can be stored in three 

5 buttons 1 to 3 . 

Fig. 3 is a flow chart showing the flow of a panel 
operation of the music searching device. First, it is 
determined whether or not one of the memory buttons 2 9 
has been pressed (step S101) . When a button other than 
10 one of the memory buttons 29 has been pressed, it is 
determined that the operation is for generating the play 
list, and a music setting operation is conducted (step 
S102). When one of the memory buttons 29 has been 
pressed, it is determined that the operation is for 
15 playing music on the basis of the play list, and a music 
playing operation is conducted (step S103) . 

Fig. 4 is a flow chart showing the flow of a music 
setting operation of the music searching device. First, 
when the user of the device presses the stored music 
20 button 21 on the operation panel, all pieces of music 
stored in the music database 1 are displayed in a list in 
the title display area 24. Because, for example, about 
one hundred pieces of music are stored in the music 
database 1, the user scrolls the titles in the title 
25 display area 24 with the up-arrow key 25 and the down- 
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arrow key 26, selects the title of an optional number of 
pieces of music the user wants to listen, and registers 
the selected music as a representative music with the 
decision button 27 (step S201) . The number of pieces of 
5 representative music registered is optional, and several 
pieces of representative music may be registered. Also, 
when the user presses the representative music button 22, 
the user can check the registered representative music. 

When the registration of the representative music is 
10 concluded and the user presses the candidate music button 
23, the search processing unit 3 compares the musical 
characteristics of the music data of the registered 
representative music with the musical characteristics of 
other music and extracts pieces of music having a high 
15 degree of similarity (step S202) . The musical 

characteristics are numerical values where the beat cycle 
and beat intensity of music, and the rate of change of 
these are calculated, and it is possible to calculate 
using a well known method. Using these characteristics, 
20 the degree of similarity is calculated. For example, in 
a case where three pieces of music (XI, X2 and X3) have 
been selected as the representative music, the degree of 
similarity between the selected music XI and an optional 
music Yl in the music database 1 can be expressed as a 
25 correlation R (XI, Yl ) of the characteristics, so that 



11 



the overall degree of similarity of the pieces of music 
becomes RY\ = £ *(Xn, Yl) . Similarly, the degree of 
similarity (RY2, RY3, etc.) is determined with regard to 
all pieces of music (Y2, Y3, etc.), and music having a 
high degree of similarity are searched for. 

After the search is concluded, the top pieces of 
music (e.g., ten pieces of music) having a high degree of 
similarity are displayed in the title display area 24 as 
candidate music (step S203) . Next, with respect to the 
displayed candidate music list, it is determined whether 
or not the play order of the pieces of music in the list 
is to be changed (step S204) . When the play order of the 
pieces of music is to be rearranged, the pressing of one 
of the played freguency buttons 28 is detected (step 
S205) . When the "low" button is pressed, the list is 
rearranged in the order of pieces of music whose past 
played frequency is low (step S206) . When the "high" 
button is pressed, the list is rearranged in the order of 
pieces of music whose past played frequency is high (step 
S207). When neither of the played frequency buttons 28 
is pressed, it is determined in step S204 that the play 
order is not to be changed, and the music titles are 
displayed as they are in the order of pieces of music 
having a high degree of similarity. 

When the user presses one of the memory buttons 29, 
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the generated play list is stored in the music list 
memory 4 (step S208) , and the music setting operation for 
generating the play list is concluded. Another play list 
can be similarly generated and stored in another memory 
5 button. For example, a list of pieces of music that the 
user himself/herself listens to while driving may be 
stored in the first memory button, and a list of pieces 
of music that the user's children listen to while the 
user is driving may be stored in the second memory button. 
LO Here, a specific example of an operation when the 

play order is changed will be described. For example, 
when a list of pieces of music for young children riding 
in the car to listen to while the user is driving is to 
be generated, if pieces of music that are not ordinarily 
15 familiar to the children are played, the children show no 
interest in the music and the pieces of music are not 
effective for calming the children. Thus, there are 
times when the user wants to generate a list where pieces 
of music that the children are used to listening and in 
20 which the children will show interest are listed in order 
from the beginning. In this case, when the user presses 
the -high" button of the played frequency buttons 28 on 
the operation panel, the extracted pieces of music can be 
sorted in the order of high played frequencies and the 
25 pieces of music can be stored as a final play list. 
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Figs. 5A and 5B are charts showing an example where 
the extracted pieces of music are sorted in the order of 
high played frequencies. The pieces of music extracted 
in the order of high degrees of similarity in Fig. 5A are 
sorted in the order of high played frequencies in Fig. 5B. 
By sorting the extracted pieces of music in this manner, 
it becomes possible to play the extracted pieces of music 
beginning with a piece of music that is. familiar. 

As another sorting example, consideration is given 
to both degree of similarity and played frequency. Thus, 
when R represents the degree of similarity and n 
represents the played frequency of a piece of music, a 
list may be generated where the pieces of music are 
listed in the order of large numerical values (referred 
15 to below as preference coefficients) calculated by R d 
+ n) . 

Figs. 6A and 6B are' charts showing an example where 
the extracted pieces of music are sorted in the order of 
preference coefficients. The pieces of music sorted in 

20 the order of high played frequencies (Fig. 6A) are sorted 
in the order of high preference coefficients (Fig. 6B) . 
By sorting the extracted pieces of music in this manner, 
consideration is given to both degree of similarity and 
played frequency, and it becomes possible to play the 

25 pieces of music in an order beginning with music that 
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more strongly matches the preference of the person 
listening to pieces of music. Particularly in cases 
where the pieces of music are sorted on the basis of only 
one of the degree of similarity and the played frequency, 
5 pieces of music ranked low such as pieces of music having 
a low degree of similarity but a high played frequency, 
or pieces of music having a high degree of similarity but 
a low played frequency become positioned at a higher rank. 
For example, music G, which has a low degree of 
10 similarity and is therefore positioned at a low rank in 
Fig. 5A where the pieces of music are sorted by their 
degrees of similarity, becomes positioned at a higher 
rank in Fig. 6B, where the pieces of music are sorted by 
their preference coefficients, because its played 
15 frequency is high. Music A, which has a low played 
frequency and is therefore positioned in fourth place in 
Fig. 6A where the pieces of music are sorted by their 
played frequencies, becomes positioned at the top in Fig. 
6B, where the pieces of music are sorted by their 
20 preference coefficients, because its degree of similarity 
is high. 

Also, for example, when the user generates a list of 
music for the user himself /herself to listen to while 
driving, arranging the pieces of music in an order 
25 beginning with familiar music is not effective for 
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preventing drowsiness. Thus, there are times when the 
user would like to generate a list that is effective for 
preventing drowsiness by sorting the pieces of music in 
an order beginning with music that the user has not 
listened too often before (i.e., pieces of music having a 
low played freguency) . In this case, when the user 
presses the "low" button of the played freguency buttons 
28 on the operation panel, the extracted pieces of music 
can be sorted in the order of low played freguencies and 
stored as the final play list. 

Figs. 7A and 7B are charts showing an example where 
the extracted pieces of music are sorted in the order of 
low played freguencies. Pieces of music extracted in the 
order of high degrees of similarity in Fig. 7A are sorted 
in the order of low played freguencies in Fig. 7B . By 
sorting the extracted pieces of music in this manner, it 
becomes possible to play the pieces of music in an order 
beginning with unfamiliar music among the pieces of music 
that are similar to the selected representative music. 

As another sorting example, consideration is given 
to both degree of similarity and played frequency. Thus, 
when R represents the degree of similarity and n 
represents the played freguency of a piece of music, a 
list may be generated where the pieces of music are 
sorted in the order of large numerical values (referred 
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to below as stimulation coefficients) calculated by R/ (1 



+ n) 



Figs. 8A and 8B are charts showing an example where 
the extracted pieces of music are sorted in the order of 
5 stimulation coefficients. The pieces of music sorted in 
the order of low played frequencies (Fig. 8A) in Fig. 7B 
are sorted in the order of high stimulation coefficients 
(Fig. 8B) . By sorting the extracted pieces of music in 
this manner, consideration is given to both degree of 
10 similarity and played frequency, and it becomes possible 
to play the pieces of music in an order of pieces of 
music that resemble the feel of the selected 
representative music but have low playback frequencies, 
i.e., an order beginning with a piece of music that more 
15 strongly matches the raising (stimulation) of the 
attention of the person listening to the music. In 
particular, although pieces of music that have a high 
degree of similarity but a low played frequency are moved 
to lower ranks when the pieces of music are sorted only 
20 on the basis of the played frequency, they are positioned 
at higher ranks because they are effective for raising 
attention. Additionally, although pieces of music that 
have a low played frequency and a low degree of 
similarity are moved to higher ranks when the pieces of 
25 music are sorted only on the basis of the played 
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frequency, they are positioned at lower ranks because 
they are not effective for raising attention. For 
example, music A, which has a high played frequency and 
is therefore positioned in seventh place in Fig. 8A where 
the pieces of music are sorted by their played 
frequencies, becomes positioned at a higher rank in Fig. 
8B, where the pieces of music are sorted by their 
stimulation coefficients, because its degree of 
similarity is high. Music H, which has a low played 
frequency and is therefore positioned in third place in 
Fig. 8A where the pieces of music are sorted by their 
played frequencies, becomes positioned at a lower rank in 
Fig. 8B, where the pieces of music are sorted by their 
stimulation coefficients, because its degree of 

similarity is low. 

When the play order is to be changed according to 
the preference coefficients or the stimulation 
coefficients and not according to the order of high or 
low played frequencies, a function of sorting the pieces 
of music by their preference coefficients may be applied 
to the "high" button of the played frequency buttons 28 
on the operation panel and a function of sorting the 
pieces of music by their stimulation coefficients may be 
applied to the "low" button. As described later, it is 
also possible to change the above-described play orders 
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after generation of the list, i.e., at the time of the 
playing operation. 

Fig. 9 is a flow chart showing the flow of a music 
playing operation of the music searching device. First, 
5 when the user of the device presses one of the memory 
buttons 29 on the operation panel, the play list stored 
in the pressed memory button is displayed in the title 
display area 24 (step S301) . 

Next, with respect to the displayed play list, it is 
10 determined whether or not the play order of the pieces of 
music in the list is to be changed (step S302). When the 
play order of the pieces of music is to be rearranged, 
the pressing of one of the played frequency buttons 28 is 
detected (step S303) . When the "low" button is pressed, 
15 the list is rearranged in the order of pieces of music 
whose past played frequency is low (step S304). When the 
"high" button is pressed, the list is rearranged in the 
order of pieces of music whose past played frequency is 
high (step S305) . When neither of the played frequency 
20 buttons 28 is pressed, it is determined in step S302 that 
the play order is not to be changed, and the music titles 
are displayed as they are in the order of high degrees of 
similarity . 

The play list where the play order has been changed 
25 is temporarily stored in the music list memory 4 (step 
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S306), and playing of the pieces of music is initiated in 
accordance with the play list (step S307). The playing 
of the pieces of music is implemented by transferring to 
the playback device 5 the music data that the search 
5 processing unit 3 has obtained from the music database 1. 
The search processing unit 3 determines whether or not 
music has been skipped by a skip button (not shown) of 
the playback device 5 being pressed during playing of the 
music (step S308). When the skip button has been pressed, 
10 the next music in the play list is played (step S309) . 
Each time playing of the music is concluded, the data of 
the played frequencies associated with the music data of 
the music database 1 is incremented by 1, and the played 
frequencies of the music data are stored (step S310) . As 
15 for determining the playing or skipping, appropriate 
criteria may be set, such as counting music that has 
played, for example, for 30 seconds or longer even if the 
skip button is pressed thereafter. 

Incidentally, according to the above process of the 
20 music playing operation, because the played frequency of 
the music data changes each time a piece of music is 
played or skipped, the order of the pieces of music in 
the list is automatically updated in accordance therewith, 
even if the preference coefficient or stimulation 
25 coefficient also changes. 
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Figs. 10A and 10B are charts showing an example 
where, when the pieces of music are played using the list 
where the pieces of music are sorted by their preference 
coefficients, the ranks of the pieces of music are 
5 changed before and after playing. For example, it will 
be assumed that playing is initiated beginning with the 
first music in accordance with the play list where the 
pieces of music are sorted by their preference 
coefficients, the third music is skipped, playing is 
10 continued until the fifth music, and the playing 
operation is concluded. As shown in Fig. 10A, after 
playing is concluded, the preference coefficients change 
because the played frequencies of the music data until 
the fifth music increase one time excluding the third 
15 music. Thus, the next time the playing operation is 
conducted, the play list is updated on the basis of the 
changed preference coefficients, as shown in Fig. 10B. 
In the example of Figs. 10A and 10B, the rank of the 
skipped music D is lowered and the rank of music B, whose 
20 played frequency has increased, is raised. 

By sorting the pieces of music by their preference 
coefficients (or in the order of high played frequencies), 
there is the effect that the list is modified to conform 
with the preference of the user each time playing is 
25 repeated. Specifically, it can be determined that music 
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whose played frequency increases even though it has a low 
degree of similarity is music that the user likes, and 
the rank of that music in the play list can be gradually 
raised. 

Figs. HA and 11B are charts showing an example 
where, when the pieces of music are played using the list 
where the pieces of music are sorted by their stimulation 
coefficients, the ranks of the pieces of music are 
changed before and after playing. For example, it will 
be assumed that playing is initiated beginning with the 
first music in accordance with the play list where the 
pieces of music are sorted by their stimulation 
coefficients, the second music is skipped, playing is 
continued until the fifth music, and the playing 
operation is concluded. As shown in Fig. HA, after 
playing is concluded, the stimulation coefficients change 
because the played frequencies of the music data until 
the fifth music increase one time excluding the second 
music. Thus, the next time the playing operation is 
conducted, the play list is updated on the basis of the 
changed stimulation coefficients, as shown in Fig. HB. 
In the example of Figs. HA and 11B, the rank of the 
skipped music I is raised and the rank of music F, whose 
degree of similarity is low and whose played frequency 
has increased, is lowered. 
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In this manner, by sorting the pieces of music by 
their stimulation coefficients (or in the order of low 
played frequencies), there is the effect that the list is 
modified to conform with the preference of the user each 
5 time playing is repeated. Specifically, it can be 
determined that a piece of music having a low degree of 
similarity even though its played frequency has increased 
is not effective for raising attention, and the rank of 
that music in the play list can be gradually lowered. 
10 m the process of the above-described music playing 

operation, the play order of the pieces of music (the 
order determined by the played frequency buttons 28 and 
not the ranks of the pieces of music in the list) can be 
changed. Because the specific operation of the change is 
15 the same as that described with respect to the music 
setting operation, description thereof will be omitted. 
However, the changing of the play order in the music 
playing operation is different in comparison with the 
case of the music setting operation in that, as described 
20 above, changes in the relative ranks of the pieces of 
music are also reflected because the played frequencies 
of the pieces of music are updated each time a piece of 
music is played or skipped. 

Fig. 12 is a block diagram showing the configuration 
25 of a music searching device of a second embodiment of the 
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invention. Description will be given by adding the same 
reference numerals to portions that are the same as those 
shown in Fig. 1. The music searching device includes the 
music database 1, the operation unit 2, the search 
5 processing unit 3, the music list memory 4, the playback 
device 5 and a sensor 6. 

The sensor 6 is configured by various types of well 
known sensors such as a sensor that detects 
attachment/detachment of the device itself and a sensor 
10 that measures the physical condition of the user (e.g., 
heart rate, pulse and blood pressure), and the detected 
information is transmitted to the search processing unit 
3. The search processing unit 3 automatically changes 
the play order of the generated play list in accordance 
15 with the detection results. That is, the operation 
implemented by the user pressing the "high" or "low" 
button of the played frequency buttons 28 is 
automatically implemented by the sensor 6. 

Fig. 13 is a diagram showing the configuration of 
20 the operation panel of the operation unit 2 of the music 
searching device. Description will be given by adding 
the same reference numerals to portions that are the same 
as those shown in Fig. 2. Disposed on the operation 
panel are the up-arrow key 25, the down-arrow key 26, a 
25 left-arrow key 30, a right-arrow key 31, the 
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determination button 27, the played frequency buttons 28 
and the memory buttons 2 9, so that various kinds of input 
and selection can be conducted. Also, respective 

conditions are displayed on a place-of-use display 
section 32, a status display section 33, a set 
representative music display section 34 and a similar 
music display section 35. 

Displayed on the place-of-use display section 32 is 
the condition detected by the sensor that detects the 
attached/detached state of the music searching device. 
For example, in Fig. 13, a condition where the music 
searching device is installed in a vehicle is displayed. 
The physical condition of the user of the music searching 
device is displayed on the status display section 33 on 
the basis of the detection results of the sensor that 
detects heart rate and pulse. For example, in Fig. 13, a 
condition in which the user is weary from driving is 
displayed. Displayed on the set representative music 
display section 34 and the similar music display section 
35 are the selected representative music and a list of 
similar pieces of music extracted on the basis of the 
selected representative music. 

Next, the operation of the music searching device 
will be described. Because the flow of the panel 
operation and the music setting operation are the same as 
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in the first embodiment, description thereof will be 
omitted, and the music playing operation will be 

described below. 

Fig. 14 is a flow chart showing the flow of the 
music playing operation of the music searching device. 
First, when the user of the device presses one of the 
memory buttons 29 on the operation panel, the play list 
stored in the pressed button is displayed in the title 
display area 24 (step S401) . 

Next, with respect to the displayed play list, the 
play order is changed in accordance with the detection 
results of the sensor 6 (step S402). The correspondence 
between the detection information of the sensor 6 and the 
play order can be set, for example, as follows. In a 
case where, with respect to playing a music list 
generated for the user himself /herself to listen to, the 
music searching device is disposed inside the vehicle and 
it is detected that the user is weary, the play list is 
sorted in the order of high stimulation coefficients (or 
the order of low played frequencies) in order to prevent 
the driver from becoming drowsy. In a case where, even 
when the same list is to be played, the music searching 
device is moved to a place other than inside the vehicle 
and a change in the playing environment is detected, the 
play list is sorted in the order of high preference 



coefficients (or the order of high played frequencies) . 
It is preferable for the user to be able to optionally 
conduct such setting in accordance with the intended use. 
Also, it is preferable for what is set to be stored in 
5 the music database 1 or the like. 

The play list where the play order has been changed 
is temporarily stored in the music list memory 4 (step 
S403), and playing of the pieces of music is initiated in 
accordance with the play list (step S404). Because the 
10 process from step S405 to step S407 is the same as that 
from step S308 to step S310 of Fig. 5 in the first 
embodiment, description thereof will be omitted. In this 
manner, the play order of the pieces of music in the play 
list is automatically changed by the detection of the 
15 sensor 6. 

It should be noted that the invention may also be 
configured so that the user himself /herself inputs the 
place of use and the conditions of the user, rather than 
the place of use and the conditions of the user being 
20 detected by the sensor 6. In this case, the play order 
of the pieces of music in the play list is automatically 
changed in accordance with what is inputted. 

Fig. 15 is a block diagram showing the configuration 
of a music searching device of a third embodiment of the 
25 invention. Description will be given by adding the same 
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reference numerals to portions that are the same as those 
shown in Fig. 1. In the music searching device, a 
function of acquiring broadcast data from a digital 
broadcasting station 7 is added to the search processing 
unit 3. Thus, in addition to playing the music data from 
the music database 1, the device can also play music data 
of a digital music broadcast. 

The digital broadcasting station 7 broadcasts 
digital music data on multiple channels. The search 
processing unit 3 acquires, per channel, the music data 
broadcast from the digital broadcasting station 7 with a 
well known receiving device, and compares the musical 
characteristics of the obtained music data with the 
musical characteristics of the representative music. The 
5 search processing unit 3 can search for channels 
broadcasting music data having a high degree of 
similarity, select such channel and transmits the 
broadcast data to the playback device 5. Because other 
constituent elements and the configuration of the 
0 operation panel are the same as those of the first 
embodiment, description thereof will be omitted. 

Next, the operation of the music searching device of 
the above-described configuration will be described in 
detail. Because the flow of the panel operation and the 
25 music setting operation are the same as those in the 
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first embodiment, description thereof will be omitted, 
and the music playing operation will be described below. 

Fig. 16 is a flow chart showing the flow of the 
music playing operation of the music searching device. 
5 First, when the user of the device presses one of the 
memory buttons 29 on the operation panel, the play list 
stored in the pressed button is displayed in the title 
display area 24 (step S501) . 

Because the process from step S502 to step S506 is 
10 the same as that from step S302 to step S306 of Fig. 5 in 
the first embodiment, description thereof will be omitted. 
After the play list is stored in the music list memory 4, 
the search processing unit 3 receives the broadcast data 
from the digital broadcasting station (step S507). 
15 For example, the search processing unit 3 acquires 

the broadcasted music data in 10 seconds, extracts the 
musical characteristics of the acquired music data with a 
well known method, and compares those musical 
characteristics with the musical characteristics of the 
20 representative music selected during the music setting 
operation. The search processing unit 3 conducts 

comparison and calculation of the degree of similarity 
with the same method as in the first embodiment, and 
searches for channels broadcasting music data of music 
25 having a high degree of similarity (step S508) . The 
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search processing unit 3 adds the channel to the play 
list (step S509) and initiates playing in accordance with 
the play list (step S510) . 

It should be noted that it is also possible to 
extract only the broadcasts (channels) of the digital 
broadcasting station 7 and play the pieces of music 
without searching the music data in the music database 1. 
in this manner, in relation to the broadcast data from 
the digital broadcasting station, the search processing 
unit 3 can extract channels on which are broadcasted 
music having a high degree of similarity with the 
representative music and play those music. 

As described above, according to the music searching 
method including the step S202 of comparing, on the basis 
of degree of similarity, representative music that the 
user has set in step S201 and serves as the basis for the 
search and plural pieces of music that serve as search 
targets and the step S203 of selecting, on the basis of 
the comparison results, at least one piece of music 
having a high degree of similarity, and the music 
searching program that causes a computer to function as 
means that compares, on the basis of degree of similarity, 
representative music that the user has set and serves as 
the basis for the search and plural pieces of music that 
serve as search targets, and means that selects, on the 
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basis of the comparison results, at least one piece of 
music having a high degree of similarity, the music set 
as the representative music is used as a criterion, 
whereby the search criterion becomes objective and pieces 
5 of music that match the desires of the user can be 
searched for in comparison to conventional technologies 
that search for pieces of music on the basis of 
sensibility or impressions. 

Also, according to the music searching device 
10 including a representative music setting unit (the 
operation unit 2) that sets a representative music 
serving as the basis for the search, a comparing unit 
(the search processing unit 3) that compares, on the 
basis of degree of similarity, the representative music 
15 and plural pieces of music that serve as search targets, 
a similar music selecting unit (the search processing 
unit 3) that selects, on the basis of the comparison 
results, plural pieces of music having a high degree of 
similarity, and a list generating unit (the search 
20 processing unit 3) that generates a music list where the 
selected plural pieces of music are sorted in ascending 
order or descending order on the basis of a played 
freguency associated with each of the selected plural 
pieces of music, the music set as the representative 
25 music is used as a criterion, whereby the search 
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criterion becomes objective and pieces of music that 
match the desires of the user can be searched for in 
comparison to conventional technologies that search for 
pieces of music on the basis of sensibility or 
impressions. Moreover, a music list suited for the 
environment in which music is to be listened can be 
generated with consideration given to played frequency. 
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